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■g- ^^1}-^ ^#(Cells)# 7}^ ^^^#(Virtual Meshed Electrode 

Points)^. •T-^^j^ofl 9X<=^^^ ^^l^-^i ^ol^COH", 0")^ ^>«jL#<il 

=^^^1^-^ (Generator Core)^, <^l-g-^H ^-^-^r ^ ^ 

9X^ ^^^S. #^37li^-, >a-7ltb ^^57l» oi-g.^>c^ ^#*>fe- 

#i3-^ ^-g-^:^!-!- ^1-^^ -a:^^ €• 7]-:^ Hsl]^ 

£ 1 
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^^^-d m ol» ol-g.^, .^^^ ^^^^^^ 3^^^^^^ ^^^^^^^^ ^^^^ 
Sterilized Water Supplying System Utilizing Water Breakdown Mechanism} 

£ 2^ ^ ^r^ofl 4^ ^^^^ ^v^^ ^ ^^^^^^ ^^^^^^ ^ 

£ 4fe £ 3^ >fli ^^ ^g.^ >a.E()oj A>Ai£, 

£ 5fe £ 4^ ^1 23] =5fl«ao)] ^Eflo^ a^s, 

«^v^o,l 4^ .^^^ ^ ^^^^^^ 

£ 8^ £ £ 5^ ^ejloj ^^^^ ^^^^ ^^^^^ 



anc 
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£. 10^ S. 9^ >^]2 ^^ A>Al3E.. 

£ 11^ :£ 10^ ;*112 S. 8^ 5.511^ ^Sofl JL^^^ ^^^^ 

S. 12fe 2:^ ^ ^r^6^ ^^^^ "^^S 3.0]^ ^ ^'«»H1» 3E.Al^ '^M3E., 

£ 13^ £ 12^ A-A'?d ^^S.. 
S. 14fe JE 12^ B-B-a 

S. 16a xfl:^1 i 16cfe ^ ttF^ ^f'^^ 'M^^>7l 

iE 19^ ^ ^^IJ-^ t}.^ ^Alc^]# >»>Hs., 

£ 22^ £ 21^1 l^^^J-^ 3E 20^ ^n'^^<=^] ^^^V 

£ 24^ S 23^ 2«-^#^<}-* £ 20^ Hell<a<^l ^^*><^ ^^^5)^ ^^M: 
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:E 27^ -g- ^'^^ 2. ^Alo^)6fl rcj.^ ^^i^j-:^ 3.<^^ ^ m 

:£ 28^ £ 27^ 1«J^#S.^ l-eflolJE^ 26^ Hefl<a<^l ^g-^^ ^Hia. 

i 30^ i 293^ 2^^£-^ £ 26^ #ellolH<^l 2:^ ^^^^ ^ 

100 : ^^^^ 110 : He)]^ 

120 : ;^ll 130 : ^J- 

140 : ;*ill ai^^;<fl 150 : ^^^:^fl 

160 : ^^ 170 : 42 ^^^7^ 

180 : >112 ^^-¥-71) 200 : ^^7] 

300 : 400 : ^Bj 

500 : #s^lico]jE. "iw. 600 : ^€^#/^l<H^ 

700 : 800 : #^3. 
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900 : 

^ ^^wj.^ Sc>|<2j. o] so^^ ol-g-tb ^^37] ^ ^#^:^H 

^^M- ^ ^]^oi ^z^^ 

^^ ^7l«J-^^^ ^-f ^7l^Efl«HlA-l ^^^^ SL^^ #(H20)«11 ^'^jAl 1-^611 -g-S|l5l7l 
^ l-'Hl ^ 50% ^S.^ Jl^S.^ ^ ^o.^ ^<HM-^>11 S)^ H>. 

ttj.5i->«.-i , o]^t^ Jl4^^ 1}-^o.s.a^ #^«^lAi ^o]^^ ^>«Al7l^ 
-§-71 ifl«>|| i^sl l-^^tl: ^ :^o^ ^^^^ ^^^^ ^ ^cf. 
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^ ^^-e: -^7]^ ^Eflo^ Sfl^^7l <^#^ ^o.s. ^^1}-:^ ^#(Cells) 

^ 7>>S- ^^^«(Virtual Meshed Electrode Points)-^ SX'^^^ S^o] -g-ol§> 

<^ *y=^-^^-i: <iy^^o]^^ ^^^^<=>] ^<^i^^ ^ 

^SJl-^* ^tfl^tl: ^^IJ-^ (Generator Core)* ;jil^*>ji;<> ^c>\] ZL ^^o] oj^r}-. 

^ ^'^^ a ^71-^ ^^711- o1-§-§Vq^ -^^^l-^ 

o^^i^is.^ 1 ^ ^1 2 £^ W-¥-^ll7> ^7] ^z^^o^ ^rf. 
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o> n^^, ^7] ^7] Jill 1 ^ 2 5.^ °J->^>^:^fl5l- ^^^^7^7} 77] 

54> a. >a-7l JLeilojo] ^^^o)]^ >^7l 1 ^ 2 ^cJ-^V^J'M ^7] :^<^ 
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13^. ZL ^71 1 ^ 2 £^ ^J-^V^^fl^ 7>^ o^- ^>^7> ^7]^ 

^ «c3-^«^l ^71 1-7171- ^A^Sl<H -S-71 ^511^^1 ^l3^3lj-^ T^V^J^fe ^] 

n Hi^l-ynl- ^<^^ jg^ofl ^^j-^j- «J-^o.^ ^7l 1 ^ y^] 2 S.^ ^J-A>-¥-^M ^71 

^V^:^B ^ol£ Br>q.7l- ^7]Si^^ t^^ JL^^^T^ci^ o^§].C^ _,^3^^^ ^ 

^^fe s.^^^ ^M^i »i iaj.A>-^7fl«2i., ^7] >il i«c}-^>^;^ ^^^^ ^^^g 

^J->^>^:^M, ^71 "J-'^V^^ll ^^^fe >ll 2S.^ ^a-AV 

71 m ^ ^12 £^-^7lloll 2^-21- t).^ ^3-71 ;*fll ^ ;^ll2 £;d^;^fl^ z}- 
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■I- ^7] ^£..a>H<=fl ^3E.7> ^£ oj^o] s)^ ^o^ofl 

^J->^>^ T=J-A>i| oj:q.oi dt^ ^^Hl^i ifj-:^^ 

^^SAl^lS^ -^A^^ ^^^^ S«H7> ^^]S\o] #^^^(^11 

7jC'fb)*m ^^37li^-; ^^S7l<^lAi ^]^^ ^i^^Vfe ^ 

7l ^^4^ #^S7lS- -^-^Sl^ <^1#^^ ^Bl^; ^71 S 

61> <^7lA-1, .^-71 ^71 1-^ ^#^]-7l ^tb # ^7] ^E^i!]- ^ 

7] #-5^ l:>S7l A>o]ofl 'i:^]S|<H >a-7l ^^S7]S. l:^ ^#*>7l ^ t!" ^^1- 

62> ^7] # ^cfl^ >^7] ^^^■^/;^lH^^ofl ^^Vo^ ^^o. y^]o]^y] ^^7^1 

t«.7V ^^l£|o1 ^Jl, -^7] M7l^ >S-7l #^3. A>o]ofl^ ^o] tg-^ o g Jie 

^ ^^-71 ^s.>9l>H*^-H ^^Itt ^s."=fl 42^- -^7] s.^ ^ ^7l >il ^H*>^ J:^ 
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ID20030079527 %^ ^;^>: 2004/3/17 

^7] %^3.<^^ ^7] ^€^#/;*lH^^«>l) S^^<i^ ;«1HS1^ 3 i^W^ Jf-^rH ^^S. 
-^^^1-71 ^tt ^7] tflSl ^^1^>^ ^Ai7> ^^]S\o\ 

9X3.^, ^7] ^€^-^/^H^^^ ^71 ^^^^A-^ofl o^^o^ :=*r^ol) it}.sl- ^7] ^1 3^ 

^7] ^*><^ ^^<^1 ^7l ^ ;*ll<H«>o^ #0] ^ 

7l ^7] ^Ei, ^71 ^H. >S-7l ^^^S7l» t^-Al ^-^H.^ t} 

'^Hel-, -^71 ^71 A}c]d\] ^7] ^^}<^ >ll<H^fe 4 3 

7l ^-S-^-^/^l^l^^^ ^7] ^^^>H*^1 ^^'=^ ^51- ^^-71 >fl 3^W. ^ >8-7l 

^i-i- ^1<^^H ^^^^B]o] ^o] .a-71 ^B]^ ^7] ^S., ^7] ^^3711- ^ 

7l -^-^slIE^ ^rf. oH, ^7l ^€^^/>fl<^=T^^^ ^7] igy.* ^Sfi^-I 

^1^ ^^<H1 ^B)- ^7] ^] 3«1W.# -f-tt ^^O] ^jL^ >5^7] ^ ^ 

7] ^] >il<^1§H ^O] ^7] -^71 ^B], ^7] ^B., ^7] ^^S7l» 

*^7lAi, >a-7l 1-^^. ^7] ^B), vy-71 >^7] ^^^7]^: ^^^^ t^^] #^3. 
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SE^, ^71 ^-S^^/^lH^c].^ ^7] ^^^^^ 3.0]^ ^j-A>^ ^^oZ}. n^A}^ 

ofl :^(-)o^ .g;^ Al;?V 5I^*]-o^ ^7>e)S.^ ^o] 

«V^^*H. ^71 ;?>^^ 0.5 ~ 15^5^ ^^d^ ^o] ti>^3)^>T:}.. 



^7] ^ ^#^^H1 tfl^H S.^*^ ^^^1-^ 4^4 ^4. 

^ ^^^«ifl 4^ 4^^-^^ s<H^ 7m^ i4|«^3E -frs. 

^^S^]f]7] ^^H^i^ # 44 ^l7'>M#(Water Breakdown Mechanism; n=^f'lJ-^<^14- ^tl:4 

)^ c,1-g-*>«^<^>^ ^cf. ^^^^ (Water Discharge)^ tjfl^Vq^^ (Bubble Mechanism)^^^! 
£. a^sl^ell, n -^Bl^ ^oj.^ 7]-^ 7liai:B(Cathode)<Hl <^1^^^ l-^^(Iinpurities) . 
^n^<^ o]^^-^ OH- ^<^1 T'flrii^^ ^^VS.^ ^#<=g^(Asperities)'^l ^^^3^^ 
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(Nucleation Site)* ^^^^H^i ^:^^oi "^^ (Electric Field Region)^ % 

^^^}JL n^o] 7>^ (Local Heating)* -fi-l-^>«^ 1-^;^>(H20)^ -H-^* ^^<^ 7]^ 

^] ^i^^t^. 7]^o] n 7]^^ m}^ ^s^s. 7fldx^oflAi ofli,:^(Anode) ^ 

'fl^^^^i -T- ^^(Electrodes) ^V^H £^ ^^11^ (Conduct ion Fi lamentation Channel)* ^^^^ 
^. <^1^'>1 n^}^^^] ^tb ?fldL:E.fil- oi)2^:co^ ^(Tip)oi ^^].^^^^ 

«<}-^* ^>^3Al7l^ ^ ^^(Point Electrode)(^^ T^f'^J-^ ^)^ ^;<H «l^t!-til-. 
^ ^^:^}^ ^ol7> #olB^.^ ^^^(Dielectric)<Hl 

7>^l!- -i- ;^>^17> oM^l^ii ^-^^-ii^^l ^fldbJE-s^l- oflj^c^ ^^^^c]-. 

A>-g-^ ^^^1*. ^ <a;^J tbS. ^-y-ol 7l-«11^1^ »^ J^JZ) Pfl^l- 

M#(Breakdown Mechanism)ofl s^^c^ ^^^(Self Switching). ^■ 44(Breakdown)^t:l-. 

^^«cJ-€ €ol ^-^l^s)^ ^£ ^fl^(Conduction Filamentation Channel)ol ^^^slai 
^«c}-^ ofli,^ A>olo] ^oj-o] oo.^ -§-7]tfl5l l-o] ofli^c ;^l.o-| 

^ ^^(path)-!- 5)1^7)1 5)JL ^fl^^fij. ofli^^ A>oloil ^og-o] cfA] ^>a^^(Self-Recovery). 
S cfA] ;,].^ ^^4^^(ffater Self-Switching)3i|- >^>^ 4^ (Self -Recovery) ^ 
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^ <^lsl^> 'S-^^ ^^S^M ^ 91^ ^ ^ ^AHl6fl xtj.^ ^^^^ sol 

(100)^ S. H 5.Al£)oi o;irf. o]^].oflAi^ ^ ^^^c^M tc]-^ s<>1(100)^ 

A]^ AM3E.014. 

'6> ^ Sigo)] :£Al^ W>5q: ^O] 5.5^1 <a (110)^ ^^H] ^ Aj-Z^- o] ^A^^ A>2l-^ § ^ 

77> s^ii-y (110)31 ;^ii ^(iii)oii>H n s.^]'^^^- ^<^^ 5g^6fl jg^tb g 4^ ■ 

7fl^ #71(111A.111A)7> ^^^flS l-M^o:! SiJl, ^7] ^11 ^(111)52). v}^^^ >|12 ^(113)«^fe 
=L ^B^l<a3i). 5^^<^ ^^-^ «<}-^^S. 4^711^ ^^(113A,113A)<:>1 ^^^5l<H 

. rt&iji, ^71 ;tili ^(iii)3z}. ;^]2 ^(113)32)-^ ^^itb ;^13 ^(112)«^1^ n H^ll^sj- ^g-^t!" 
^TS<^1 «cJ-*J=-^S •4^7)151 l-7l(112A,112A)7> ^^IS ^ji. ^7] ;^il3 ^(112) 

^ ^14 ^(114)«^^ ZL =^lo}3i|- ^a)^ i^^o.^ 4^711^ 

(114A.114A)<il ^^^£1<H ^z^, :£tt. -^71 ;^13 ^ 4 ^(112. 114) ^nj- z^-z^- ^^l^i^S. ^7] 
;^12 ^(113)^ ^l^^S. t:|-Bl-^(115,116)7> ^^^S\o] o^o^x^^ ^7] tfel^dlS. 116)<^1^ ^^^^ 
^^T^^(115A.115B)(116A,116B)ol ^^sjo^ c^X^, 

C78> i 3^ ^ ^^oi] tt|.^ ^f-^J-^ ^o^oil >5l)-g-^ ^ T^o^ <gAH» 
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9> iE^oi] ^^.]^ v}Si\. :y-ol, ^j-(120)^ =L ^«g--?-(122)ofl ^7] B. 

^^(110)^ l^(lll)ofl ^^^^ 1-71(11U,111A)<H1 ^]^:\^]^ ■t-(l22A.122A)<i1 

^ji, ZL :Sol^t§:s^ ^-^(121)<^£ ^71 ^efl'^dlO)^ ^(113)<=>11 ^^^^ 4^ 

^ l-(113A,113A)<»fl tfl^«1-fe ■i-(12U,12U)ol ^a^s|<H . :£ ^ ^<^1 B^- 

^ ^■¥-(123)ofl:£ ^7] H5ll«a(110)Sl ;*il2 ^(113)o11 ^^^^ ^^S] ^(113A. 113A)'^1 tfl-§-*>^ 
^(123A.123A)ol oit\., ZL^ji, ^j-(120)^ zl :a<=>M^^^ ^ 

^(123)S^ <g^bfl n. :a'=>]^^^^S. 7}^ ^(125)ol ^^£|<H ^2:^ «^1^<H^ ^ul. 

^-^-(121)5+ ^'^--^(122) A>olfi|. Ei-^ 13-^(123)5^- ^<y-^(122) A>clo]]^ nj-A> ^Bfls ^^e] 
^l^^il ^^(125)#o] ^A^s|o:| c^t^., 

80> >a-7l ;^ll °J-(120)^ H ^^l7> 0.1nim~2nim^l ^<^1 13>^3)§H, a}-z^- ^^(125)1: 

AVojo^ 0.1rain-2imn^ ^^l H>^3j^>zL, ^7] 7}^ -^(125)^ 0.1iiim~2iiyn^ ^^^l H> 

^^^M. <^lelt!: ^11 '?J-(120)^ -§-<>l*V7ll ^o^^ ^ o;It4. 

«l> ^715^. ^o] ^A^^ ^^(120)^ 122) ^1^-1 ^.^^S. S^lt]: 

22] 211^ (110)^ ^^c>\] rfl^^Vfe ^l^olcf. 
«2> £ 4i4 :y-ol ^] 1 i3-(l20)^ ^«^o^-¥-(122)o)l ^a^^ *(122A, 122A)<^1 

HBfl«9(llO)3^ ^(111)^1 #7l(lllA.lllA)7l- 77]^^]S.^ ^^t}ZL, 1 ^j-(120)S^ 

7Vfe ^SIl'a(110)Sl rfsl-f-(115)«^ ^^(115A.115B)<^ ^1^ Jl^^^ £ 5^^- :^c>] 
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53> £ 6^ ^ ^^<^ itl-^ ^^^^ ScH<^l ^fl-§-€ ^ Sife ^91 ^Ajc^s. 

"^'aCllO)^ l^(lll)ofl #7l(lllA.lllA)<^ m^^]^ #(132A.132A)<il ^ 

^^ilcH oj^, ZL ^oliaj-^o^ .g^ ^^(131)<H1£ ^7] =B)l'a(110)Sl y^]2 €(113)ofl 4 
^(113A,113A)<^1 ^-§-^1-^ ^(133A,133A)ol ^-^^Sl^H , SE. ZL :^o] wj-^o^ 

^•^(133)«^£. ^7] Hefl-adlO)^ :=*ll2 ^(113)<^ ^^^^ 4^3^ 1-(113A,113A)«>11 tfl^§> 
-4^^ ■&(133A.133A)ol ^A^£)o1 ^cf. ^7] ^a>^7K130)^ ^^(121)iq- #<a- 

■^(122) A>o]^ E)-# ^:a-(i23)Sl- f''^j-^(122) Afojoil^ ^^o^ A]-z^- ^^(134)#c»l ^>^^5)<H 

S5> >a-7] T=j-A>:^7f|(l30)fe H ^7ll7l- 0,5inin-3inm^ ^o] h>^z1^p^, o]^^ u^a} 

-¥->^l](130)fe ^el^mtilol:^^]. <go,] <^1^<H^1^ ^<^1 al-^:aj*>t:f. 

»6> >^7]<s^ ^o] ^A^^ '3-A>^;^fl(130)^ ^'^J-^(132)<:'llA-l ^^o.^ SAltb ^ 

£. 2^1 H?^l<a(110)3] >^7i ^=^-(120)^ c]^V ^l^^ofl tfl-§-^^ ^ 

S. 74 ^o] ^<}-A]-^7ll(130)^ ^<y-^(132)oll ^A^^ *(132A.132A)<^1 ^ll 

^^(120)ol =Sll^(110)^ ^1 ^ail)^ #7KlllA.lllA)7l- ^^l^^lS^ ^^W. 

O.^, ^7] H5ll«a(llO)s] ;^12 ^(113)^ T^^(113A.113A)3l- ^7] »ll '?3-(120)^ ^-^ ^ 
^(123)^ ■^^(123A.123A) ^ ^7] ^^^}^ 7^(130)2] t^^- ^^(133)^ (133A. 133A) , 

O.^JL ^7] m ^^ ^(120)^1 ^^(121)^1 ^tg(i2iA.i21A) ^ ^7] ^J-a>^;(11 
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(130)^ ^^(131)^ T^^(131A,131A)-g- ^^A]^ £ s.^-]-^ :n. 

^-^/cfl(i40)^ ^(140B, 1408)0] ^7] ^^(133A.123A,113A.121A.131A)* ^ :^d\] ^ 

^71 :^(140B.140B)ol ^^^;«fl (150)5] (150A,150A)<^1 ^l^^l^lJE^ tt^. oj^Tfl ^^S.>«1 . 
= 5ll«a(llO)«^ ;^lll ^^ ^J-(120)3)- ^j-A> :^^i)(i30)» ^ ^t)-. 



^ £^ofl H>iq- :^ol. ;^)12 ^.^^ ^J-(160)^ n ^^llJ-tgrs] ^<a-^(162)<^ -^-71 H 

Bll-aCllO)^ 3^(112)<^1 ^^i^ #7l(112A,112A)«^l 77]^]^]^ *(162A. 162A)ol 

5)0] o^ji, ZL ^ol«oi-^^ ^^(161)oll£ ^7] Sell<a(110)^ ;H14 ^(114)<^1 

^ *(114A.114A)«^ ^(161A.161A)o1 ^^sl<H ^.^t^] , i£ :gol ^^3] e]- 

^ ^•^(163)«:^lJE ^7] =e|]«a(110)^ ^14 ^(114)<^1 *(114A,114A)«^1 tfl-g-*}^ 

•4^=^^ *(163A.163A)ol ^^^51<H 9X^. OL^iJi, ^^2 ^^HlGO)^ n. ^oj^y-^s] b|-^ ^ 
^(163)3] ^^ofl ^ol^^o.^ 7].^ ^(165)0] n^i^<^ ^2:^ ^l^o]^ 9X^, 'U^- 
^■¥-(161)5il- ^'^-^(162) A>o1^ ^^(163)^4- ^*^j-^(162) Al-oloj]^ t=J-a> ^Bfls. 

A>z]- ::p.tg(i65)^ol ^A^5|o] o;^!:).. 

^7] ;^12 ^J-CieO)^ ^7] ^]l ^c^(120)32^- til-:5l-7>^1^ ZL -f-^^l7> 0.1nim~2mm^ 
^o] B>^^sl-ti^. a A>z]- i^i.rg(i65)§ :^^S. 0 . lmin~2inin^ ^^l «>^^«>j1. ^7] 7} 

^(165)^ 0.1mm~2tnmtl a]-^^§>T:q.. ole]t!: >|]2 ^^ "J-(160)^ -^-o]^} 

711 ^<=H^ ^ ^1^. 
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1:32. 



2^1 =gfl^(110)^ ^^<>i| tfl-§-*>^ ^^^M. 
'2> £ 10^ :g-o] ;^^2 ^^ ^H160)^ ^«g-^(162)<^ ^(162A.162A)'^ 

(110)^ >113 €(112)^ l-7l(ll2A,112A)7> ^^t}jL, 7^]2 °J-(160)Sl 7}^ ^ 

# H5ll-a(110)^ c|-B]^(165)o|| ^^^^ ^^(165A.165B)«^1 ^^tb^-. Zl^. -^-71 

H5fl«a(110)^ :^]4 ^(114)3^ ^^auh.ll4k)3\- ^7] >^]2 ^j-(160)^ b^-^ ^^(163)^ 
^^(163A.163A). ZLelJL >S-7l ;^12 ^(160)^ ^«.(16i)sl ^^(l61A.161A)-i- 
^1^ ^EflollA-l, £ iioi] i£Altb w>5q- :y:ol al^«-7fl(170)^ ^(170B,170B)ol ^7] 
(163A.114A,16U)^ ^-f-slS^ ^ :^6^ , ^7] ^(170B,170B)ol %^^^;^fl(180)^ 
(180A,180A)«^1 7l^^lJ£^ tb^l-. ol^Tll ^6.^4*1. =^1^(110)<^ ^J-(160)^ JL:^a1 

93> o^7lA-l, ^1-71 1 ^ p^fl 2«-^^^J-(120,160)^ j^^^:^^^ nj-^ 7]- 

w>fiV ^cf. i :£ 12o| A_AAi ^^£o]ji, s 14- £ 12^ B_BAi cf^j^olo^, 5. 

^5> >S-7li2f :g-ol ^T-A^^ ^ ^Tgo^ 4.^11}.^ S<H(100)<^A-1, ;^li ^^(120)^ S. 

16a<=^] SAltl- w>s). :y-oi Tg.A>o^ Aj-zl- ^^^(125)^ 7>^2). >^ils.7> zl-z]- 2d^ ^ 
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wf^^l^H, ^^ "d-(160)£ ^l-€-7>^lS. £ 16b<^ w><2]. :y-ol 

rf. ol^. ^J-(120):b1- ;*il2 ^-^^ ^<}-(160)ol ^^a> «.7))(130)» a>o]o)1 ^jo. 

= sllo3(ii0)ofl ^tll<^lAi^ ^^ «d-(120)fil PlAfl Al-z^- (125)21. ^2 ^j- 

(160)^ Xyz^ ^1^(165)0] A^s. ^^-^n] wfl:^lsl£.^ *H . £ 16c<^ S.^]^ i3>5s). :^ol 

^71 X)l «J^-^ ^j-(120)S] u]a:\] ^,g(i25)2|- ;^12 '^J-ClGO)^ n]X\] Afz^- ^^(165) A]- 

7l »ll ^<}-(120)4 ^12 ^J-(160)':>1 ^JL A-ls. §^ 

-¥-S-(A)(Virtual Meshed Point ^^ci] ^^gijTll <^7lA-l, o]s. ^^(a)^ ^ 

3§ dolJi ;io^ ^J-A>-f;<fl (130)31 ^^^(wl-^^^7flfe Imm)'^!! tfl-g-*>7ll €i=f. 

^fe ^^^^1 ofq7l nfl^ofl, 7l^^ «J^^ 5!l-o]o^^ ;^V^^7> <H^^. 

^^•l- -^-^^Vclel-S. Edge -?-*^sli4 ^-^-^^ Lead Line ^}^^ ^7^1<^lAi Wire^ Tensiono] 
i^^«fl^ ^ ^^17> «|]^^ 4. ^x:!.. 7l^cfl ^^^5. 

o]] i4el-Ai ^7^^ ^q-o-jo^o^ ^'5d(Tension)ol cfsjp^ ^^IJ-^ ^o^o^ ^:go] 
*>;^1 ^^1 ^-i- ^ :ii:^l7> 9X^]^. ^ ^^^]^'\^ ^^ ^j-A> o.^ 
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H^*^ H].<2;). :g-ol, ^ ^t^o^ ^^^371(200)^ ^ ^:^fl(210)i4 n^]M22Q). 

""^^ S<^(100) ^ ^•S^^/^^l'^^^Ci^liEAl^)* i^t!:!^. 

^ «-7fl(210)<^1^ ^fl^^l^, -^71 a1)olih(200)^ * ^/^11(210)<H1 ^^<^ 

:*^5ls)«>| ^3|-ii^ ^'^;'fl<slt|-. s<H(ioo)^ -8-71 Hfl<>l^(220)«Hl 

t:1-Sl^7> ul^Slol 1-^ nJ-^ofl 4^:al«>7fl di^ z^-jeCc^]* -g-^ 45H) 7I 

■i:<H^ -i^mi^. ^7] ^<^(100)fe ;*ll2:7l^ -§-^011 tq-E)- *>1-1- ZL 

ol^o] ^ $X^^. ^^(100)7V -t^l^^ yfl 

=1^ ^^S. A-^S. <H^M-7fl w1)^^ol3E ^tq-. Zie^jl, tg-:^ sol 

(100)^ m ^ ;^12 ^^^^ ^7] wflol:i(220)^ 6>5flS ^^-71 ^-S^#/^1<Ht^ 

^^.s^Ei A-^S trfs ^^^o] zj^^^o] ^-^sjTll ^tq-. o^7lAl, tiflol>^(220)^ *>^o. 

'^7lA-l. ^7] ^ ^;tfl(210)^ €-ol ;^-l;g-5)o1 #^ol7lM-, l-o] 

^ ^ Si^. <^7lAl. -^7] ^ -«;i)](210)^ xfl^oil -^^1^)0:1 #^ 

^3E.'?flAi7> ^6]S. S\v^, -^7] ^S^A^o]] o^^>o^ ^£7> ol^o] 

s)^ ^7] ^€^#/:^<H^^^ ^H'=fl Ti^el- ^'f' s<H(l00)«^ ^^slfe ^> 
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)i> O.^JL, ^^a^H 1=1 ^^M^l^l £ 17<^lAisq. :g-ol 

3.<^1(100)7> ^^1^ i3flolai(220)7> ^ «-;^1)(2l0)^ *>^«^1^ ^^sjo^ ^o] 

02> ^715]. ■^■^^'^lAi^ ^^«cJ-^ ^<H(100)^ m ^ ^12 ^-^^ ^J-oj] 

^ ^(Positive) ^-^J-^^ nelji x^^- t!:^<^l^ ^(Negative) ^^^^ -y^V^VTll 

Impurities) ^(+) ^^i-^^l ^^fl -g-zj-sJo^A-l 4-^1^-;?^ ^ 

^^^^ ^>«^^l(ioo)^ plSAitb ^■^^^/;^H^«^lA-i^ ^'a-(+V)4 ^(-)^ 

(-V)^ ffl 0.5 ~ 5^ :(}:^^S. MtK\S. . ^^tb ;^ll ^ ;*ll2 ^J-*^)^ a-] 

tf^ -^A^o] ol7i.s);£S. ^t^^ o]6]] ^o]^^^ Ir^l-o] :^C+)o\ :^<^o_s. Vi}o]6]^ 

(bias)^ ZLl-^ ^(Meshed Point )<HlA-1 ^(-)S. n}o]o]^^ ^(Meshed Point)-2.S. o]^ 

^^«^^ al^slolA-l ^ ^^«cJ-^ 30^(100)31 ;^ 

103> o]^ :y-ol ^7] So^dOO)^ 7]->a- ^(S. 16c$\ A)# 

ofl^ o]^^^ ^n^^^ ^01^*01 ^^Sjo^Ai -?-^(Nucleation Site)# 

^^^A^ ^rfl «^^(Localized Field Enhancement Region)ol 

^JL, ^^^o.^ Jl^^^iE7> ^-^^o.^ 7><Io-| S\o], #^;^]-7> f^^Sj^A-^ 7] 

•#(Bobble)o1 ^Aj^t:^., ^^^ol ^a^s)^ zl tI^o] ^g^T-jsj^^i ^£ ^11 reconduction 
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Fi lamentation Channel 5'lli:E.(+);^-^oflA-l oflVi^s.(-):a^o.^ ^'^^^ti)-. o]^o] 7]^ 

H2O + 5' -* H, 0 

'5> 0+0 ^02 

^ H -^H+ 
O2 -*02- 

H+,02 + H2O -^H202(^^). OH(#cfl -g-«fl) 

<^7lA-l, ^ H20«^ 917}^ (Electric Field)^ ^7]^ <^\^^]o]t\., 

^7] ^S^i^ ■§-<^l^(OH-.0-) ^ P]^^ ^^(03)^ #^«^ -§-^5)0^ ^ 
l:^#S(Impurities)^ ^^r^^l-g-^ ^}c^^^ ^7] *l-7l] slH, l-^ofl oj 

^71 ^0^(100)011 51^><:^ ^o]^^^ A>-g-«>^ ^:^6^ rtj-eJ-A-l , ^^laj-:^ 

^<>1(100)7> ^^A^tb «:^^-t>d!i» ^-lel^Vfe ^^^c.) ^el-^cf. ^ #^0] ^:^<g 
^ ^^^^^ SO1(i00)«^A-l ^A^tb ^<^]^o] ^>^^>^ o]^]^ ^ 

^fe Wl-olB^^, ^ ^ OXJL^ ^1,^^ 31).^, o>^l) ^ ^^71 ^o] oj,^ ^ 



)7> 



D8> 



D9> 



10> 



11> 
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^<H£ ^^«<^^ ^<>1(100)7> ^^]^c>] 

^^371(200)^^-. ^7] ^^37l(200)«^>^-1 ^^'^^ ^^^}^ #^^(800)^ 

, -^-71 ^^371(200)^ l-<^] ^iTl^m ^Bl(400)iq-, -^71 ^ 

^«c}-^ S<>1(100)<H1 ^ ^^^^/^1^^^(600)^ 3E^*l-<:>^ ^^^^ 

^7l €Bl(400)^'fl >^7l #^a(800)S^ 1-^ ^^«V7l ^tl: # ^(Ll.L2)3i)-, ^7] 
^^](400)Si\r ^7] ^>37l(200) Aj-ojofl ^^]s\o] ^7] ^-^371(200)^ 

*>7l ^^(300)7> -i^l^Ic^l S^r^-. 

^7] 1- ^(L1.L2)<^^ ^7] ^€^-g-/;^l<H*^^(600)ofl 1-^ >^H*> 

71 #Bl]icol:^ittt(500)7> ^^islc:^ oj^. ^71 ^^^571(200)5+ >S-7l #^3(800) 

Valve)7> -i^lsj^H ^t)-. 

^7] ^'§71(200)^ ^S. €^i(250)7> 'i:Sl£|<H $^^t^. ^7] 

€€^-^/>fl<H^^(600)^ ^7] ^IE^Al(250)«^lA^ :?J-^ltt ttfe^- ^7] S.b1(300) ^ ^ 

7] #3)lvcOl= ig«.(500)l- ;^l<^^>o^ ^o] *e3E^ *><^ -^-71 ^-a^ ^0^(100)^ ^■ 

^7] #^a(800)«^lfe ^7] ^■^^■#/;*flol^^(600)«^ #5llicol = 

«l:y.(840)# -S-*V<^ ^-^^^E] 1-^ ^^^7] 1- ^^^(L7)3).. 1-^3(800) xflS] 
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^^M^ ^^M850)7} >a^l5l«H ^7] ^€^^/>iH^^(600)^ ^7] 

€'H(850)<=fl ^^l-o^ ^^o)l ol-el- -^7] #B^lir:o]= it«-(840)* >1H^«=^ ^7] 

(840) ^^S. l-<il ^-^slS^ %!:tl.. ^7]^^, ^7] :^-S^^/^l^^^(600)^ ^^-71 
(850)<^ ^^<^ ttj-Hl- ^7] 2.Bl(300) ^ >S-7l #e|liiolH. ^«(500)# 

#^^(800), # -^-^^ai), 'iti.CSOO). # ^^^(L2). ^^(400). ^S. 

(300), ^^371(200). ^^^(L5). ^^-lla «lw(700), ^^^(L6)# ^^a-^ 

T=f>«'l #^H(800)S ^^51 3E^ 

tb^. ^7] l-^a(800)<^ ^^^^B] #^ ^#^71 ^tb T^2:7> o>i:)e|., #Slli^o-|c«^ 
w.(500)sq- €^1(400) ^7] ^€^^/^l<H ^^(600)011 -^1^ 

7l ^-^^^/^H^^CeOO)^ >S-7l 4^^^A-l(850)«^l ^-Sl-ci :?J-:^lJa ^^«^ #^|li^ol= ig 

:a ^H(300)* ^H^M ^-^S.-fE)^ #o] :gBl(400)^ ^^(300). ^^S7l(200) 

» -f-^fl-^i l-^a(800)s ^^^s.^ ^cf. ojnfl, ^7] ^€^^/^H ^^(600)^.-^-71 

^Bllicols. ^ti.(500)» ^^^^^ ^E)(400)oJ) l-c] ^^s. ^o] «>^3]^].p^, 

^^-71 ^^^A-1(850)«:H1 ^^]^ T^^'^l 4^}- ^^S^Bl^l ^tb 

:E. -21^ 1-51 a.Bl(300) ^ -3-71 #5lli.o]= igw. 

(500)-l- :^H*H 1-^3(800), ^Bl(400), ^5.(300), ^'^37l(200)» ^^fl^-^ t\- 

^1 #^3.(800)5. ^$*>3E^ €i=f. 

tb^. 1-^3(800), €^1(400). ^S(300), ^5"^ ^^^71(200)* ^n^^ cfA] #^3. 
(800)S.2l ^-f^U-^ S<^(100)S1 v]^ A]^ ^)-:^i:'>i:l- oj^o^j^] 

S.^ *m ^<^1 w}-^^*]-tf. 
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^ #^3(800)<^1^ #5^<^ 7l->i» iq^S tifl#^>7l ^tb «fl#^(820) 

7V ^-2.. all#«1-7l -^1^ afl#^(810)^ «iw.(830)ol 

2> a^. >8-7l ^^-^^/^^ItHn^^CeOO)^ >S-7l ^^^^ «J^^ ^^ja). ^^ 

^cfl ^(+)^ ;^oj.5i]. ^(-)^ ^oj-^ z.]:^ 51^*>«^ ^7>sl£^ *>fe ^o] 

Wl-^^^M. ^7] ^:i§ A]^ t^^^ 0.5 ~ 15^^ 9X^ ^o] y3}^zmt:^. 



^^'^], ^ ^^U-^ S<H(300)fe IE. IQofl IE.Al£|o1 6j 

^ s.^m Hl-^q. :y:oi H.5ll<g(3l0)^ ^ ^^<^] ^}^^ 

>S-7l =E5fl^(310)^ >il 1^ tfl^l /^ll 4^(311-314)^ ^^ul >ll 2^(312)4 n 

«H1 cfl-g-e>is. p>^^^ 3^(313)<>fl^ ^^5il<g3|.^^t!:^^«^l 4^7fl 
^ ^^(312A.313A)«:»1 z^-z^- ^^s]<H ^4. >a-7] 2^(312) ^ 3^(313)31- z|- 

z^- ^^^^S-fe ^7] >il 4€(314)^ ^^^(315. 316)7} %^^<^ 
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=8> ^ 3E^<^ H>5j}. :^ol, ;q l«-^^'3-(320)^ :Sol ^^bfl^ >S-7l H 

5ll<a(310)^ 2€(312)3i}- 3^(313)ofl ^^^^ (312A.313A)il- z^zl" tfl-g-^V^s. ^ 

^-^ ^^(323.324)01 z^-z^- ^a^sJcH o;ial. l«-^^"J-(320)* ^^^^^ 

(321)^ "^^-^^ ^J-A> ^EflS ^^§1 pl^^l A>Z1- ^tg(322)=-ol ^A^Ejol o;(o.p^, 

^ ^ol«j-^o^ ^^oi]^ 7>^ ^(325)ol ^^Sl<H 9X^. 

'a-71 ;sfl m#^J-(320)^ Zl ^n?} 0.1iiim~2iiim"?l ^^1 ^^(322) ^}o] 

^ ^^Si 0.1mm~2miii^ ^o] uj-^^j^sj-ji. ^7] 7>fe ^(325)^ ^S. 0.1mm~2Bun^ ^o] uf^ 
>11 l«-q#i3-(320)^ ^^^S -8-ol«>7ll «|^>1tfl<H *r 
30> ^7]^V wV^q. ^3:5. o]^d\^ l^^^J-(320)^ £ 20^1 Hsl]«a(310)<ifl #w>S. ^7l 
-i- ^ 9XS.^ t}7\] s)^ ti>, £ 22«^1 a].5>|. :y-ol ^7] l«-^^^c}'(320)^ n. ^-f- 

•^fl ^oli|}-^o.s ^A^^ ^^(323.324)0] ^7] S5^1<a(310)^ y^] 2^(312) 5^ 

3^(313)<^1 z^-zl- ^^^^ ^^i- ^^(312A.313A)3|. tfl-§-§|.o^ ^^^t^. <^7lAi, >^7l 

S5ll'a(310)^ ^V^ofl ^A^^ <y:^^ tq.e1^(315,316) ^ofl^i cfH^ «.(3i5)<^,i^ >^7l 

l«-q^^(320)^S.-^Bl o]^^ 7^- ^(325)^ ^-8-*>7l ^tb *(315A,315B)ol ^^^^Sjo^ ^cf. 

■3i> :£ 23^ -g. cf^ ^Al<^1ofl 5]l-g-^ o;i^ ;*|] 2^^ 
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■2> ^ £^<^ £Alt!r «>5q- :y:ol, 2«-^^^J-(330)>g: n :g<^l ^^^^ ^^^^ ^7] H 

ell'aCSlO)^ ^1 2^(312)ai|- 3^(313)'^1 ^^^^ (312A.313A)2l- z^-z]- rfl^^>3E^ 4 

^^(333,334)01 z^-zl- ^^^S\o] oXjl, 2«^^^J-(330)^ ^^^^^ 

(331)^ «^^«^^ "J-AV ^Bfls. ^^-S-] PHI A>21- ^^(332)#ol ^^a^'H Si^^. 

^o]^^^^^ ^^<Hlfe 7^ ^(335)0] ^^is\o] 9Xt]., 
53> 2«-^-^'?J-(330)^ ^7] m^^H320M n}%7Ms. =L ^7Pii7} 0.1inm~2mm^ ^ 

•^l w>^^«^M. T^^(332) A>olo^ 0.1iinn~2mm^ ^o] h>^3|^>JL, >^7l 7>^ ^ 

(335)31 ^5. 0.1inm~2miii^ ^o] h>^2)§1.iz|.. ^y] >|] 2«-^#^j-(330)^ -§-<^l*>»l 

34> -^7m «>i2l- ^S^S. ol^o^^ 2«^^l3-(330)^ £ 20^ ^5fl<a(310)ofl ^m}s. 77] 

■i- ^ ^S-s. 3^<H ^fe w>, £. 24«^1 «>5i). :y-ol ^7] y^] 2«?#^^(330)^ ZL ^j:^ 

^ol«j-*j:o.^ ^^^^ ^^o^ ^^(333,334)^1 ^7] Se)l<a(310)^ >ll 2€(312) ^ ;^1 

3^(313)<^1 ^^^^ ^^(312A,313A)4 tfl-g-^H ^^^^li-^ ^^^tzf. tt^, -^-71 

^^1«3(310)51 ^r|.s.ofl ^A^^ <y:^o^ rl-sl^(315,316) ^*>flA-l eI-^ rfe) «-(3i6)oflfe ^7] 2 
^^'?}-(330)o.S.^Bl 01^^ 7].- Ai(335)^ ^-g-^>7l ^(316A,316B)ol ^^^S\o] ^ti)-. 

.35> .^71 Heflog (310)51 ^o^^6\] ^A^^ ^ A>zl- ^tgoil ^] l«-^^^(320)cl A}2^ 

31 4^*>S^ ;^1 2«-^^«J-(330)<:'l X[2^ ^r^^ El-^o. j^iifl^y^^s. ^ 

^<=>fl'H. ^71 =5ll<a(310)3l ^:^o^ ^A^^ 4^31 ^i^(312A,313A)3l- zl-z^- ;^^2e1 

>fl l«-^^^J-(320)3l ^-f- ^^(323.324)^ ;^ll 2«i^^J-(330)Sl (333,334)«H1^ JL^i 

^;<fj(340, 360)31 4^^(340A,360A)# t^el- ^o]iaj.*j: o.^ ^^^h:^* -g^l^ ^ 
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(340B.360B)ol ^}JL, -^7] ^z^^ ^(340B,360B)ol ^^-^;^K350. 370)3] ^go^i^^ 

# ^-5} ^^^^ ^^(350A,370A)<^ Jl^^^o.^ 77]^]7^^^ ^^^t^. 



3> ^7]^ v}si\- :^o] =?-^^ ^ ^aH<^) 4^^^^ S<H(300)fe ^ 

^^Alc4|ofl 14^ ^f^U-^ ^'^J ^<H(100)ii|- p>^7MS., ^1 l^#^j-(310)<^l 5. 16a^ 
^o] T.j.A>sl ^14 -^V^ ^^(322)^ 71-^^ M]S.7} 2d9l ^^}^^ ^o] 
^*>^. Stb >ll 2^^ ^(330)S. S. 16h^ ^o] ^^l-^fl ^^(332)^ 7}S.^ ^S.7} 

2d9l ^fe i3V^^*>cl-. ZL^^JI. 0]^. itt^^ ^^(320)3)- 2*-^ 

^ ^^(330)<^1 H5ll'a(310)<>fl ^BflcflA-l^ >il «j-(320)^ ^l^-fl A>z^- (322)4 ^1 

2«-q^ "J-(330)S1 Pl;^ A>2^- ^1^(332)0] ^^^7\] ufl^lslS.^ £ 16c5^ ^<^1 ^7] 

^1 1^^ "J-(320)^ ^^(322)4 ;«fl 2^-^ °J-(330)^ ^Hl a>z)- ^^^(332) >««M«^1>H 

37> >a-7l 1«-^^ ^^-(320)4 ^c3-(330)<^l ^M. a-^^ ^ 

^*(Virtual Meshed Point)*"^^!^ v^:^^] ^^^7^ ^r^. 
.38> «>^71A•1, ^7] >11 1 ^ 2«-^#^^(320,330)^ ^J^^ ;^>^1# ^cJ" ^MS. Si^m. 
"^-^l ^-^^ Sfe £^^e]*>«^ ^■%■^}^ ^S. 7}^^-^^ ^cf. 

139> t4^<^, -g- € AH 6(1 icj-s. 30^(400)^ S 25*^1 £AlEjc1 
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o> S. 26^ ^ ^^31 ^ cl-^ ^Al<^l«5ll 14^ ^^U-^ IT'S 3.o]<i\] ^ ^5fl^ 

i> ^ 3E^<H1 SAltt w>sq- ^o] ^ell^(410)^ ^^o^<:il ^ A>2^- ^T^o] ^^^^ aVz|-^ 

-2> ^7] =efl^(410)^ 1^ ifl^l 4^(411-414)^ ^^JL Vi}, 2^U12)^ =L 
t^\■§■^S.^ ^}^&^ ^] 3^(413)*^^ n Hsll^sl- ^3)^ 44^711 

^ ^^(412A,413A)<^1 ^^s|<H ^1^. att. ^7] >61 2^(412) ^ 3^(413)21- z^- 

2^. <a^^^S.^ ^71 4^(414)^ t:)-B^^(415,416)7> ^^^S\o] 9X^. 



44> ^ iE^ofl S.Alt]: ^o]^ >i] lti-^^£^ #5|lolH(420)fe H ^o] laj-^o^ oj:^. 

(421.422)«^ ^7l ^5^1^(410)^ /^l 2^(412)4 ^1 3^(413)<^1 ^^^^ (412A,413A)2l- 
tfl-§-Sr>5E4 ^:f. ^xg(421A,422A)ol z^-z^- i§>^El<H ^t]-. 

.45> i^l<a«.^ Hl.olBl-^(Titanium)3l- ^:£^ ^-§-«l-<^3£ ^3. 

L46> >a-7l ^1 1«^^5.^ #^01^(420)^ A}2^^ ^^^^ ^ >^>z^-^ ^^^1 ^^^^1 

siol. zi :^o] i^^o^ oj:^ ttj-ej.^ 2^2^- 2fl€(423)ol :S7fl o^^slS-^ ^ 

-^^slZL. 2^ 3fl^(423)^ ^l-^^Hlfe >^>2q-^ 7>S.^elA-1 



72-30 



20030079527 ^^ o^^^. 2004/3/17 

olS^ ^<U^ no]^.^ 7fl^^ o]^<=^^ t^^^ ^B^aKStrip Bar)(424)7> 

^e1-^(425)<>l ^tf. 

^7] ^^o]B.U20)^ ^^(421)«^ 3^^(423) 

^ *>-¥-<^l^ ^-^-S-*:"! ^^i^^(426)7> ^^^o] o;tji, >3.7l :?i^3j|^(426) 

5.^5]<H o;^^ ^^wl-(427)7> tfl^ ^^3x|)^(426)fif M-A>(428)oll al^a^ o.^ 

6)1 §w>s ^ oj£^ Si^ w]-, £ 28-^] a]-^ :^ol ^7] m^^^ ^3)] 

«^1S(420)^ n ^-¥-(421,422)011 ^ol»g-*j:o.^ ^a^^ ^-o^ ^^^^g (421A.422A)ol 

71 =5^1^(410)^ ;^1 2^(412) ^ >ll 3^(413)«=>fl z?-z^ ^^g^ ^^^^(412A,413A)4 tfl-§-*H 



2. 29^ ^ ^^^q a t)-^ ^AHofl rrl-^ ^^^^^ 3.o]o\] ^l]-§-^ ^ o;^^ ;^1 2«^ 

#35.^ l-eilolE§. JEAl^ £^014. 

^ :£^oil S-^ltl: Hl-i^ :g-ol ;ql 2«-^#i^ l-sll<^lH(430)^ n U"^^ 
(431.432)«^1 -^71 H5)1^J(410)^ ;^1 2€(412)uij- ;^1 3€(413)<^ (412A.413A)3)- 
r^^^}S.^ ^^(43U.432A)ol z^-zl- ^^^^o] ^jy, ZL §^]o1:eo:| ^^c^^ 
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i> ^7] 2«-^-^iE^ l-2fl<^lH(430)^ a>z^-^ ^*S-<=fl^ €• A>2q-^ ^tgo] 

$iaL, ZL S^joj^^ ^/*>^ ^^1- tc}-el-A-^ Z^-2q- (433)0] o^;g-s)j£S. 

^o.t^, 2]-z]-o] ^H^wK434) ^^Ife «-^^ol ^^^o] oj^ Y^ ^H^el-^ 
(435)ol ^^^s\o] ^14. 

2> S^, ^7] ^ 2«-q-^S.# #5ll<^l:^(430)^ €->^ ^^c^ 4^(433)^ 
•¥-<=fl^ €-^54)=(436)7> ^S|-s|<H ^ji, :^^3^ = (436) 

9X^ ^^wK437)7l- ^-^2)1^(436)^ M-AK438)<^1 ^«fl Jl^^ 
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